Dentists as health care providers should maintain a competence in resuscitation. This cannot be overemphasized by the fact that the population in our country is living longer with an increasing proportion of medically compromised persons in the general population. This preliminary study aimed to assess the knowledge and attitude of general dentists towards cardiopulmonary resuscitation (CPR).
INTRODUCTION
Heart disease is one of the most common diseases worldwide causing high morbidity rate and high healthcare expense. [1] [2] [3] Cardiac arrest is a common etiology of mortality in developed countries. [4] According to the American heart association (AHA), Cardiac arrest is defined as: "the cessation of cardiac mechanical activity, confi rmed by the absence of a detectable pulse, unresponsiveness, and apnea". [5] Most individuals suffering from cardiac arrest die before reaching the hospital. [6] Thus, immediate intervention in terms of performing cardiopulmonary resuscitation (CPR) is critical for increasing chances of patient's survival until emergency personnel arrive. [6] Cardiac arrest patients who are resuscitated immediately have higher survival rate compared to those who did not receive immediate CPR (8.2% vs. 2.5% respectively). [7] CPR is an "emergency procedure performed as an attempt to restore spontaneous circulation by performing chest compressions with or without ventilations". [8] Though uncommon, incidence of cardiac arrest in dental clinics have been reported. [9] [10] [11] [12] In 1991, Hunter [9] published the fi rst report of such emergency in the dental surgery. Another study, [10] which was conducted in 2001, demonstrated that the incidence of cardiac arrest for every 133 physicians' and dentists' practices in the United States was ranging between 0.008 to 1 cardiac arrest per year. A similar study [11] showed that the annual incidence of cardiac arrest per dentist in UK was 0.002. Moreover, Champman [12] estimated that approximately 1 in 7 Australian dentists will encounter a resuscitation emergency in his or her career.
Although resuscitation emergencies are relatively unusual in dental practice, dentists, as health care providers, should be competent in performing CPR if required. Only few publications [13] [14] [15] about the competence of dentists to deal with such medical emergency are available, and none has been published in Kuwait. One study, [14] which was conducted in 2015, concluded that only 3.75% of general dentists in Iran were able to perform CPR correctly. Another study [13] showed that almost two-thirds of Australian dentists felt they were competent in performing CPR, although less than two-thirds had received practical training in CPR since graduation. Furthermore, in 2003 Gonzaga et al [15] found that half of dental practitioners in Brazil believed themselves able to perform CPR, however, none of them referred to have undertaken resuscitation training.
The objectives of the present preliminary crosssectional study are to assess the level of knowledge and attitude towards CPR among general dentists in Kuwait, and to ascertain any relationship with subjects' demographic characteristics. After this study, we hope that formal training courses on CPR will be planned and regularly provided in order to improve and standardize all aspects of CPR skills among general dental practitioners in the country.
METHODS

Study design
A cross sectional survey was carried out from November 2015 to February 2016 in 5 health districts in Kuwait (all health districts in Kuwait at the time of the study).
Study participants
General dental practitioners who have a valid dental license and work in ministry of health were included in this study. Those who were on leave or unwilling to participate were excluded from the study.
Study instrument
A self-administered, structured questionnaire was prepared by the authors. The questionnaire consisted of 23 questions about the following independent variables: (1) demographic data such as age, gender, nationality, health district, years of dental practice and career hierarchy; (2) CPR training and attitude; and (3) knowledge and experience about cardiac arrest and CPR. The latest American Heart Association (AHA) update for CPR guidelines has been published in 2015. Though, for the purpose of this research, the dentists' knowledge was assessed by means of the information which are presented in the 2010 update. A pilot survey was conducted among 15 general dental practitioners to determine the validity of the questionnaire. Subjects in the pilot study were excluded from the main study sample.
Ethical considerations
This study was approved by the ethical committee of the ministry of health in Kuwait (research project number: 264/2015), and has been carried out in full accordance with the World Medical Association Declaration of Helsinki. The permission to conduct the study was obtained from the head of the dental services unit of each health district. Neither the name nor the contact information of the dentists were involved in the questionnaire, thus the participants' confidentiality was maintained. All participants received written information about the nature and purposes of the study and an electronic written informed consent was obtained from each subject upon their approval to participate.
Data collection
A total of 250 electronic copies of the study questionnaire were sent, through text massages, to a random sample of general dental practitioners in Kuwait. Dentists' contact information was obtained from the head of the dental services unit of each health district. Completed surveys only were permitted to be submitted and each participant was allowed to submit his/her response once only.
Data analysis
Statistical Package for Social Sciences Software (SPSS), version 22, was used for data analysis. Descriptive statistics were presented using frequency, percentage, mean±standard deviation (SD), and range. Regarding the knowledge score, each positive response was assigned as a score of '1' and each negative response was given a score of '0'. The individual scores were summed up to yield a total score with a possible maximum score of '8', where a score of 0-3 indicates a low knowledge and a score of 4-8 was considered as a high knowledge. Also, Pearson's Chi-square test was used to assess the association of different demographic characteristics with dentists' knowledge. A critical probability value (P value) of <0.05 was used as the cut-off level for statistical signifi cance.
RESULTS
Participants
Totally 208 general dental practitioners completed the survey, with a response rate of 83.2%. Demographic data of the participants are demonstrated in Table 1 . Dentists' mean age was 32.8 years, ranging between 23 to 64 years. Among all the participants, 123 (59.1%) were males and 85 (40.9%) were females. Most of the participants were Kuwaitis (73.1%). In addition, majority of the dentists (26.0%) were working in Hawalli health district, while the minority (14.4%) was working in Jahra health district. The duration of clinical experience was divided into less than 5 years, 5-10 years and more than 10 years, which comprised of 110 (52.9%), 63 (30.3%) and 35 (16.8%) participants respectively. Most general dentists in this study were assistant registrars (52.4%). Table 2 summarizes the respondent dentists' experience and attitude towards CPR. More than half of the dentists (57.2%) in the current study stated that they were competent in performing CPR. However, dentists who did not receive formal CPR training within the last 2 years (63.9%) significantly outnumber those who did (36.1%). Figure 1 demonstrates the types of CPR training respondents received. Moreover, majority of the subjects (97.6%) reported that they take and/ or update the medical history of their patients before starting the dental treatment and only 4.3% have seen patients suffering from cardiac arrest in their practice. Almost all the general dental practitioners (99%) in the present study felt that dentists should be competent in basic resuscitation skills and showed a positive response regarding attending continuing dental educational programs on CPR.
Descriptive fi ndings
Concerning CPR knowledge, the mean score for the participants was 4.07 with a median score of 4, ranged 0 to 8 for 8 questions. Only 36% of general dentists in this study showed high knowledge in CPR, while 64% demonstrated low knowledge. Frequency of positive responses to knowledge questions are listed in Table 3 .
Correlations
As shown in Table 4 , a significant declining trend in CPR knowledge was found with increasing dentist's age (P=0.012). Male dentists had significantly lower scores than female dentists (P=0.014). Nationality had a significant association as Kuwaitis showed higher knowledge scores compared to non-Kuwaitis (P=0.019). Moreover, assistant registrars seemed to have significantly more knowledge about CPR compared to registrars and senior registrars (P=0.024). The participants with less than 5 years' clinical experience had higher knowledge scores in comparison to the more experienced ones, this difference was of statistical signifi cant (P=0.042). In addition, the knowledge scores were significantly higher in those who received CPR training within the last 2 years than those who did not (P=0.00). On the contrary, no statistically significant difference was found with regards to the health district.
DISCUSSION
To the best of our knowledge, this is the first research in Kuwait that evaluates the knowledge and attitude towards CPR among general dentists. It was demonstrated by the present study that the general dentists had inadequate CPR knowledge. This finding is in accordance with other studies, [12, 14, 17, 18] which concluded that the knowledge and experience of CPR need to be improved and updated. Only 36% of the participants in this study had proper theoretical knowledge on CPR. Similar results were found by Gonzaga [14] and Kavari [17] for Brazilian and Iranian dentists respectively. Regarding self-judgement in being competent in performing CPR, the fi ndings of the current research were similar to the literature, [12, 14, 17, 18] showing an average just above 50%. World J Emerg Med, Vol 8, No 1, 2017 When CPR knowledge was correlated with gender, female general dentists had a significantly higher knowledge score than male general dentists. This observation was opposite to what was found in another study [18] conducted among Indian dental practitioners in which males showed higher knowledge score. Moreover, CPR training signifi cantly infl uenced the CPR knowledge of the subjects. Those who had received training within the last 2 years obtained higher scores. This was in consistent with the result of Jamalpour's study, [14] which concluded that the level of CPR knowledge and skills of trained dentists were better than those of untrained ones. Interestingly, our study showed that younger aged participants with lower career hierarchy and less than 10 years' clinical experience had significantly higher knowledge scores in comparison to others. On the contrary, it was noticed in other studies [19, 20] that subjects with more than 10 years' clinical experience had better CPR knowledge compared to the less experienced ones. This finding overemphasizes the importance of CPR training. In our study, only 36.1% of the general dentists received formal CPR training within the last 2 years. In fact, without sufficient training and practice, the significant amount of theoretical information will be forgotten after 12 months, and after 18 months there will not be any remained adequate practical skills. [21] In addition, as the guidelines are revised and updated, the importance of continuing training cannot be ignored.
Although only 9 out of 208 (4.3%) subjects in this preliminary study reported that they witnessed cardiac arrest in their dental practice, a fi nding that is consistent with previous published reports [16, 17] , this should not be a reason for complacency. Dentists as health care providers should maintain a competence in resuscitation. This cannot be overemphasized by the fact that the population in our country is living longer with an increasing proportion of medically compromised persons in the general population. [21, 22] Fortunately, almost all the participants (99%) thought that dental practitioners needed to be competent in performing CPR and showed a positive response towards attending continuing dental educational courses on CPR.
In addition to the potential limitations present in the cross-sectional and electronic survey-based study, other limitations of the current study include: 1) The small sample size that may limit the generalization of the results; 2) Assessing the theoretical knowledge without evaluating the practical training of the participants is insuffi cient to assure CPR competence.
CONCLUSION
It was demonstrated by this study that general dental practitioners in Kuwait lack adequate knowledge on CPR, but they showed positive attitudes towards it. It also showed that CPR training significantly influenced the CPR knowledge of the participants. Therefore, training courses on CPR should be regularly provided to general dentists in the country.
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